Expression of the rat sterol regulatory element-binding protein-1c gene in response to insulin is mediated by increased transactivating capacity of specificity protein 1 (Sp1).
The induction of genes involved in lipid biosynthesis by insulin is mediated in part by the sterol regulatory element-binding protein-1c (SREBP-1c). SREBP-1c is directly regulated by insulin by transcriptional and post-transcriptional mechanisms. Previously, we have demonstrated that the insulin-responsive cis-acting unit of the rat SREBP-1c promoter is composed of several elements that include a sterol regulatory element, two liver X receptor elements, and a number of conserved GC boxes. Here we systematically dissected the role of these GC boxes and report that five bona fide Sp1-binding elements of the SREBP-1c promoter determine its basal and insulin-induced activation. Luciferase expression driven by the rat SREBP-1c promoter was accelerated by ectopic expression of Sp1, and insulin further enhanced the transactivation potential of Sp1. Introduction of a small interfering RNA against Sp1 reduced both basal and insulin-induced activation of the SREBP-1c promoter. We also found that Sp1 interacted with both SREBP-1c and LXRalpha proteins and that insulin promoted these interactions. Chromatin immunoprecipitation studies revealed that insulin facilitated the recruitment of the steroid receptor coactivator-1 to the SREBP-1c promoter. These studies identify a novel mechanism by which maximal activation of the rat SREBP-1c gene expression by insulin is mediated by Sp1 and its enhanced ability to interact with other transcriptional regulatory proteins.